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ABSTRACT:

At 06:39 on March 12, 1999, the unit experienced an automatic reactor trip from 100%
power. The unit tripped on a high water level trip signal on one of the three steam
generators. The 'hi-hi' steam generator water level signal trip setpoint is 82.4 percent on

the narrow range level scale. Just prior to the automatic trip, the 'C' Steam Generator (SG)
water level was observed to be increasing in an uncontrolled manner with its Feedwater



Regulating Valve (FRV) in automatic control. The control room operators took manual
control of the 'C' FRV, in an attempt to restore water level to its normal range. The FRV
response, as observed from the controller output signal and the resulting feed flow
indications, was slower and not as uniform as expected. After approximately eight
minutes of attempting to control the 'C' steam generator water level in manual, the
performance of the valve positioner degraded to the point where operator control was
highly questionable. The operators had set a limit, at which they would initiate a manual
reactor trip; however, an automatic trip occurred prior to their taking the planned action.

The most probable failure mechanism for the 'C' FRV is a combination of a loose stroke
adjustment screw on the air-operated valve positioner and a sticking pilot valve within
that same positioner. This degradation in the material condition of the valve's positioner
is attributed to an inadequate preventative maintenance program/schedule for the
Feedwater Regulating Valves. Corrective actions that have been taken include: 1)
replacing the positioners on all three Feedwater Regulating Valves, including a
verification that the stroke adjustment screw on each is not loose, and 2) Determining that
similar air operated valve positioners do not have a potential for similar failures which
may jeopardize plant safety or reliability. Planned corrective actions include reviewing
and revising, as applicable, the preventative maintenance schedules for Bailey air
operated valve positioners.
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I. DESCRIPTION OF EVENT

At 06:39 on March 12, 1999, the unit experienced an automatic reactor trip



from 100% power. The unit tripped on a high water level trip signal on one
of the three steam generators. The 'hi-hi' steam generator water level

signal trip setpoint is 82.4 percent on the narrow range steam generator
water level scale. This trip signal causes the main turbine to trip and a
main feedwater isolation signal to be sent to various components for the
purpose of limiting any further increase in water level, thereby protecting
the turbine and other main steam system components from water damage. When
the plant is above approximately 10 percent power, the turbine trip signal
will cause an automatic reactor trip.

Just prior to the automatic trip, the 'C' Steam Generator (SG) water level
was observed to be increasing in an uncontrolled manner with its Feedwater
Regulating Valve (FRV) (EIIS: JB, FCV) in automatic control. The control
room operators took manual control of the 'C' FRV, in an attempt to restore
water level to its normal range. The FRV response, as observed from the
controller output signal and the resulting feed flow indications, was

slower and not as uniform as expected. Afier approximately eight minutes
of attempting to control the 'C' steam generator water level in manual, the
performance of the valve positioner degraded to the point where operator
control was ineffective (i.e., some control was available, but the control
characteristics were not as expected). The operators had set a limit, at
which they would initiate a manual reactor trip; however, an automatic trip
occurred prior to their taking the planned action. The reactor trip

recovery proceeded normally with minor equipment deficiencies noted on some



non-safety secondary systems. Following the trip, level in the 'C' steam
generator was reduced to its post-trip level band by a combination of
'shrink' and steaming for decay heat removal.

The reactor was not manually tripped prior to automatic action due to the
Unit Senior Control Operator (USCO) establishing a verbal limit which was
only 0.4 percent of narrow range level indication less than the trip
setpoint. Both the investigation team and Operations management have
determined that this guidance provided by the USCO was not optimal.
Procedures existing at the time of the event did not specify a manual trip
limit for steam generator levels for the given situation.

An investigation team devised a plan and performed testing and inspections
on the 'C' FRV controller, as well as inspections and comparisons of the
'A' and 'B' valve controllers. When the 'C' FRV was disconnected from its
operator, an abnormal (e.g., jerky) stroke of the valve persisted on the
operator (i.e., a positioner problem and not a mechanical binding of the
valve itself). Disassembly of the valve revealed a loose stroke adjustment
screw, which was not the case in the 'A' and 'B' positioners. Inspection

of a pilot valve assembly in the 'C' positioner indicated that dirt

build-up and wear on the pilot valve stem. Although the pilot valve stems
for 'A' and 'B' FRV positioners also experienced some wear, the
investigation team still considered the wear issue to be a likely cause for
the symptoms observed. The team believes that constant modulation and

vibration of the 'C' FRV without more frequent preventative maintenance was



the cause of the positioner failure.

II. CAUSE OF EVENT

The most probable failure mechanism for the 'C' FRV failure is a
combination of a loose stroke adjustment screw on the air-operated valve
positioner and a sticking pilot valve within that same positioner. The
sticking pilot valve may have been caused by excessive wear or dirt
build-up. This degradation in the material condition of the valve's
positioner is attributed to an inadequate preventative maintenance
program/schedule for the Feedwater Regulating Valves.

TEXT PAGE 3 OF 3

III. SAFETY SIGNIFICANCE

There were no actual safety consequences as a result of this event. All
systems required to limit an overfeeding event of a steam generator, as
enumerated in FSAR sections 15.1.2 and 15.0.8, remained operable throughout
the event. Additional features available to protect the unit from an
over-feeding event are the overtemperature and overpower delta-T reactor
trips. These features remained available, and were not challenged on the
March 12, 1999 trip. No safety limits were exceeded and the event neither
initiated nor exacerbated any radiological releases.

This report is being submitted pursuant to the criteria of 10 CFR
50.73(a)(2)(iv) for an unplanned automatic actuation of the Reactor
Protection System (RPS) and the unplanned, automatic Engineered Safety

Features (ESF) actuations as follows:



A) The automatic trip of the turbine and feedwater isolation signal from
the "hi-hi steam generator level trip signal" (P-14);

B) The automatic reactor trip, which is required following a turbine trip
with the plant power above the P-7 setpoint (approximately 10 %
power);

C) The automatic start of the two motor driven auxiliary feedwater pumps,
indirectly due to the feedwater isolation signal (i.e., loss of both
running main feed pumps on the feedwater isolation signal);

D) The automatic start of the turbine driven auxiliary feedwater pump on
the low-low steam generator levels in the 'A' and 'B' steam

generators, due to the main feed isolation signal and the expected

water level ,shrink' following the trip.

IV. CORRECTIVE ACTIONS

Corrective actions that have been taken:

1. Replaced the positioners on all three Feedwater Regulating Valves,
including a verification that the stroke adjustment screw on each is

not loose.

2. Determined that similar air operated valve positioners do not have a
potential for similar failures which may jeopardize plant safety or
reliability.

Planned corrective actions:

3. Review and revise, as applicable, the preventative maintenance

schedules for Bailey air operated valve positioners (by 8/31/99).



V. SIMILAR EVENTS

This is the first trip of the Harris Plant involving a 'hi-hi' steam

generator water level. Harris Plant LER 97001 -00 describes a reactor trip
on low steam generator water level, due to degraded equipment on the
positioner of a major valve in the main feedwater system. This LER is
distinguishable from that event in that the manufacturer and make of the
valves are very dissimilar. Corrective actions from that event had no
effect on the FRVs for steam generator water level control.

Investigations following the trip did not reveal any industry operating
experience which would be directly on point with this occurrence.
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CP&L

Carolina Power & Light Company

Harris Nuclear Plant

P.O. Box 165

New Hill NC 27562

APR 08 1999

U.S. Nuclear Regulatory Commission Serial: HNP-99-063
ATTN: NRC Document Control Desk 10CFR50.73
Washington, DC 20555

SHEARON HARRIS NUCLEAR POWER PLANT UNIT 1
DOCKET NO. 50-400

LICENSE NO. NPF-63



LICENSEE EVENT REPORT 1999-004-00

Sir or Madam:

In accordance with 10CFR50.73, the enclosed Licensee Event Report is
submitted. This report describes a condition which resulted in an
automatic trip of the reactor and the automatic actuation of various
Engineering Safety Features Actuation Systems.

Sincerely,

B.H. Clark

General Manager

Harris Plant

CWF/cwf

Enclosure

c¢: Mr. J. B. Brady (HNP Senior NRC Resident)

Mr. R. J. Laufer (NRC - NRR Project Manager)

Mr. L. A. Reyes (NRC Regional Administrator, Region II)

5413 Shearon Harris Road New Hill NC
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U. S. Nuclear Regulatory Commission

Document Control Desk HNP-99-063
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bee: Ms. D. B. Alexander

Mr. G. E. Attarian

Mr. R. H. Bazemore



Mr. T. C. Bell

Ms. P. P. Burns

Mr. H. K. Chemoff
Mr. B. H. Clark

Mr. W. F. Conway
Mr. J. M. Curley
Mr. G. W. Davis
Mr. W. J. Dorman
Mr. R. J. Field

Ms. J. L. Gawron
Mr. J. W. Gurganious
Mr. K. N. Harris
Ms. L. N. Hartz

Mr. J. D. Henderson
Mr. W. J. Hindman
Mr. C. S. Hinnant
INPO

Mr. W. D. Johnson
Mr. M. B. Keef

Mr. G. J. Kline

Ms. W. C. Langston
Mr. R. D. Martin

Mr. J. W. McKay



Mr. R. O. Moore
Mr. T. C. Morton
Mr. P. M. Odom
Mr. W. S. Orser
Mr. R. M. Poulk
Mr. J. Scarola
Mr. F. E. Strehle
Mr. J. M. Taylor
Licensing File(s)
Nuclear Records
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